Postnatal hepatic fatty acid oxidative capacity of preterm pigs receiving TPN does not differ from that of term pigs and is not affected by supplemental arachidonic and docosahexaenoic acids.
To improve pediatric care of preterm infants, a better understanding of the metabolic processes associated with immaturity is needed. To this end, preterm and term pigs were delivered and administered either a control, a low-PUFA [0.3 and 0.6% of total lipids as docosahexaenoic acid (DHA) and arachidonic acid (AA), respectively], or a high-PUFA (5 and 11% of total lipids as DHA and AA, respectively) parenteral solution. Hepatic oxidative capacity and carnitine palmitoyltransferase (CPT) mRNA and activity in the presence or absence of malonyl-CoA were determined after 6 d. Oxidation of [1-(14)C]-palmitate or [1-(14)C]-glucose was similar in liver homogenates isolated from preterm and term pigs receiving the control solution. Oxidative capacity for either substrate did not differ with parenteral solution in preterm pigs, whereas in term pigs, glucose oxidation was 64% greater when the high-PUFA solution was administered relative to the control (P < 0.05). In preterm pigs, CPT I mRNA determined after 6 d of parenteral feeding were 1.5-fold greater (P < 0.05) than newborn estimates irrespective of solution administered, whereas CPT I mRNA were only greater for term pigs receiving the low- and high-PUFA solutions (66 and 115%, respectively; P < 0.05) relative to newborn estimates. Malonyl-CoA-sensitive CPT activity did not differ between preterm and term pigs or parenteral solution. Postnatal adaptations demonstrated by parenterally fed term neonates are present following preterm birth and are not improved by the provision of DHA and AA to parenteral solutions.